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OLIGONUCLEOTIDE FOR GENOTYPING MYCOPLASMA AND ITS 

RELATED STRAINS, MICROARRAY COMPRISING THE 
OLIGONUCLEOTIDE, AND METHOD FOR DETECTING STRAINS 
USING THE MICROARRAY 

5 

Technical Field 

The present invention relates to a method for detecting 
Mycoplasma and its related strains which are a source of contamination of 
cell lines and biological products and human pathogens. More particularly, 
10 the present invention relates to genus-specific and species-specific 
oligonucleotides for genotyping Mycoplasma, Acholeplasm and 
Ureaplasma strains, a microarray comprising the oligonucleotides, and a 
method for detecting strains using the microarray 

15 Bacltqround Art 

Mycoplasma is a prokaryote pertaining to Mollicute family without 
cell wall, which was known as a hospital acquired pathogen causing 
pneumonia via infection of genital and respiratory organs of human as 
well as livestock such as pig and cow. Recently, Mycoplasma is more 

20 seriously understood as a major contaminant of cell culture and cell line 
Especially, as the development and production of biological 
products for protecting and treating human diseases increases, the 
contamination of various pathogens provided by microorganism or 
clinical sample in the process of production became a serious problem. 

25 Examples of the biological products are an oncolytic virus, vaccine, a 
gene therapy vector and a recombinant protein. They have been found 
to be contaminated by bacteria, fungus, virus, Mycoplasma and its 
related strains (Doblhoff-Dier et al., 2001). The reason of the 
contamination is an organism contaminated in media components or 

30 experimental instruments and cross-contamination of microorganism and 
virus in air (Jung et al., 2003). Also, the contamination can be occurred 
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by a cross-contamination of already-infected WCB (Working Cell Bank) 
which is used for mass production of biological products (Wisher et al., 
2002). 

It is reported that, among these contamination sources, about 
5 15-35% of cell culture or cell line is infected by Mycoplasma and its 
related strains (Hopert et al., 1993). This also makes experimental 
results incredible because it can change characteristics of cells such as 
abnormal synthesis of DNA, RNA and protein by binding to host ceil wall 
(Kong et al., 2001). As gene therapy and cell therapy are getting into 

10 the spotlight recently, an assay for infection of stem cell and cord blood 
by Mycoplasma and its related strain became more important. 
Therefore, for the credible and reproducible experimental results and the 
quality control of commercialized biological products, it is essential to 
detect an infection with Mytcoplasma and its related strains. 

15 Under this situation, Europe community make it a rule that, for 

credibility of safety and quality of food and drug, GMP (Good 
Manufacturing Practice) and QC (Quality Control) should be submitted 
and cell banks such as MCB (Master Cell Bank) and WCB should be 
subjected to an assay for detection of virus, fungus and bacteria such as 

20 Mycoplasma (Doblhoff-Dier et al., 2001 ). 

About 100 kinds of bacteria pertaining to Mollicute family without 
cell wall have been found so far, including Acholeplasma, Enteroplasma, 
Mesoplasma, Mycoplasma, Ureaplasma and Splroplasma. Among 
them, about 20 kinds of Mycoplasma, Acholeplasma and Ureaplasma 

25 are major contamination source of cell culture. These are referred to as 
"Mycoplasma and its related strains" in this specification. About 95% of 
the contaminants are covered by M. arginini, M. fermentans, M. orale, M. 
hyorhinis, M. hominis, M. salivarium, M. pirum, A. laidlawii (Dorigo- 
zetsma et al., 1997). However, Mycoplasma is difficult to be cultured in 

30 extracellular media and turbidity is rare in the culture. Therefore, there 
has been a need to the rapid and accurate genotypic detection method 
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which can trace a contamination source of Mycoplasma and its related 
strains. 

Conventional Mycoplasma detection methods are the culturing 
method, the DNA fluorochome stain method, the immunofluorescence 
5 method, and the polymerase chain reaction (PGR) method (Dorigo- 
zetsma et al., 1997). However, the culturing method has a drawback 
that extracellular culturing is difflcult, preparing its media is complex by 
adding supplements such as serum and culturing time is too long, about 
4 days ~ 3 weeks according to the kinds of strains (Jensen et al., 2003). 

10 The DNA fluorochome stain method such as Hoechest 33258 stain has 
a drawback that culturing condition is too difficult to match and 
subjective inspectors can make a misjudgment (Chen et a!., 1997). The 
immunofluorescence method such as ELISA has a drawback that 
bacteria having similar antigen with Mycoplasma such as Streptococcus 

15 milleri group and Staphylococcus aureus may raise a false positive 
signal due to of low specificity (Hopert et al., 1993). The PGR method 
makes use of 16S/23S intergenic spacer region (ITS) and a gene coding 
169 kDa of PI cyadhesion proteine which represent variety of 
Mycoplasma (Uphoff et al., 2002). The PI gene, a surface antigen 

20 gene, has several subtypes representing diversity and has been used as 
a target gene for serological detection using immune reaction and 
genotypic detection using restriction fragment length polymorphism 
(RFLP) to identify Mycoplasma (Campo et al., 1998). However, most of 
conventional PGR methods use a primer designed based on 16S rRNA 

25 which is a common sequence of prokaryotes, and second PGR or 
nested PGR having high sensitivity can make a cross-contamination of 
Mycoplasma dispersed in air and an amplification of a bacteria similar 
with Mycoplasma in classification (Uphoff et al., 2002). 

To overcome the above limitations of the conventional detection 

30 methods, a genotypic detection method using probes have been 
developed recently, which make it possible to analyze many kinds of 
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genes in a short time using DNA iiybridization principle based on gene 
sequencing and detect specifically a single base change using a proper 
hybridization condition between specific probe and target DNA. 

The present inventors developed ITS-derived oligonucleotides 
5 capable of detecting Mycoplasma and its related strains, which are 
important in genotypic detection, and a mycroarray comprising the 
oligonucleotides as a probe for detecting Mycoplasma and its related 
strains. 

10 Disclosure of the Invention 

It is a first object of the present invention to provide 
oligonucleotides for detecting Mycoplasma and its related strains 
designed based on their ITS base sequences. 

It is another object of the present invention to provide novel ITS 
15 sequences of Mycoplasma bovis. Mycoplasma cloacale. Mycoplasma 
falconis, Mycoplasma fauclum, Mycoplasma spermatophilum and 
Mycplasma synoviae, which is useful for detecting Mycoplasma and its 
related strains. 

It is another object of the present invention to provide a 
20 microarray comprising genus-specific and species-specific 
oligonucleotides for detecting Mycoplasma and its related strains as 
probes. 

It is another object of the present invention to provide a method 
for detecting Mycoplasma and its related strains using the microarray. 
25 It is another object of the present invention to provide a kit for 

diagnosing Mycoplasma and its related species infection individually or 
simultaneously, comprising genus-specific and species-specific 
oligonucleotides for genotyping Acholeplasma and related strains. 



30 



According to an aspect of the present invention, there is provided 
a purified ITS (internal transcribed spacer) target DNA for genotyping 

4 
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Mycoplasma strains, comprising any one sequence selected from SEQ 
ID Nos. 1 to 6. 

SIQ ID Nos. 1 to 6 are base sequences of ITS (internal 
transcribed spacer) of Mycoplasma bovis, Mycoplasma cloacale, 
5 Mycoplasma falconis, Mycoplasma faucium, Mycoplasma 
spermatophilum and Mycplasma synovlae, which was newly obtained by 
base sequencing analysis. 

The ITS target DNA of the present invention can be used 
indirectly for designing probes or primers used for genotyping 
10 Mycoplasma strains or directly for genotyping Mycoplasma strains via 
PGR amplification. 

According to another aspect of the present invention, there is 
provided an oligonucleotide for genus-specific genotyping of 
Mycoplasma and Ureaplasma strains, comprising any one sequence 
15 selected from SEQ ID Nos. 7 to 21 or its complementary sequence. 

According to another aspect of the present invention, there is 
provided an oligonucleotide for genus-specific genotyping of 
Acholeplasma strains, comprising any one sequence selected from SEQ 
ID Nos. 22 to 27 or its complementary sequence. 
20 According to another aspect of the present invention, there is 

provided an oligonucleotide for species-specific genotyping of 
Mycoplasma and Ureaplasma strains, comprising any one sequence 
selected from SEQ ID Nos. 28 to 127 or its complementary sequence. 

According to another aspect of the present invention, there is 
25 provided an oligonucleotide for species-specific genotyping of 
Acholeplasma strains, comprising any one sequence selected from SEQ 
ID Nos. 128 to 133 or its complementary sequence. 

The oligonucleotides according to the present invention are 
designed based on multiple sequence alignment of ITS (internal 
30 transcribed spacer) sequences, which are present between 16S rRNA 
and 23S rRNA of Mycoplasma and its related species. The 
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oligonucleotides can be used as primers for PGR amplification in order 
to genotype Mycoplasma and its related species or as probes for 
hybridization reaction in order to genotype Mycoplasma and its related 
species. 

5 According to another aspect of the present invention, there is 

provided a microarray comprising more than one oligonucleotides 
selected from genus-specific and species-specific oligonucleotides for 
genotyping Mycoplasma, Acholeplasma and Ureaplasma strains 
according to any one from claims 2 to 5 as probes attached on a support. 

10 In the microarray according to the present invention, the probes 

may be any materials having base sequence, preferably any one 
selected from a group consisting of DNA (Deoxyribose Nucleic acid), 
RNA (Ribose Nucleic Acid), and nucleic acid analogues such as PNA 
(Peptide Nucleic Acid), LNA (Locked Nucleic Acid) and HNA (Hexitol 

15 Nucleic Acid). 

In the microarray according to the present invention, the support 
may be any materials to which the probes can be attached, preferably 
any one selected from a group consisting of slide glass, plastic, 
membrane, semiconductive chip, silicon and gel. The microarray 

20 according to the present invention can be manufactured using 
conventional method such as pin microarray, ink jet, photolithography or 
electric array method. 

The microarray according to the present invention can be used 
for simultaneously genotyping various Mycoplasma and its related 

25 species which are known as a major contaminant of biological drug and 
cell line as well as a human pathogen from one sample, as the 
microarray comprises genus-specific and species-specific 
oligonucleotides for genotyping Mycoplasma and its related species as a 
set attached a support 

30 According to another aspect of the present invention, there is 

provided a method for detecting Mycoplasma, Acholeplasma and 
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Ureaplasma strains, comprising the following steps: 

a) extracting nucleic acids from a sample; 

b) amplifying target DNA among the extracted nucleic acids; 

c) hybridizing the amplified target DNA with probes of the 
5 microarray according to the above present invention; and 

d) detecting signals generated from the hybridization reaction. 

In the detection method according to the present invention, the 
sample may be biological drug, cell line, or human tissues or serum. 
The purifying step can be performed using conventional DNA or RNA 

10 purification method or kit. The signal detecting step can be performed 
using a conventional fluorescence scanner after binding conventional 
fluorescent dyes such as Cy5 or Cy3. 

According to another aspect of the present invention, there is 
provided a kit for diagnosing Mycoplasma and its related species 

15 infection, comprising more than one oligonucleotide selected from 
genus-specific and species-specific oligonucleotides for genotyping 
Achofepfasma, Mycoplasma and Ureaplasma strains according to the 
above present invention. 

In the kit according to the present invention, the oligonucleotides 

20 are used as probes for hybridizing with target sample and may be 
contained in a proper vessel. The probes may be labeled with a 
radioactive or non-radioactive labeling agent, the latter comprises 
conventional biotin, Dig(digoxigenin), FRET(fluorescence resonance 
energy transfer) or fluorescent dye (Cy5 or Cy3). Further, the 

25 oligonucleotides can be used as primers for PGR amplification. In this 
case, the kit may contain DNA polymerase, 4 dNTPs and PGR buffer for 
PGR reaction. In addition, the oligonucleotides can be attached to a 
microarray as probes. In this case, the kit may contain hybridization 
reaction buffer, PGR kit containing primers for amplifying a target gene, 

30 washing solution for the unhybridized DNA, dyes, washing solution for 
unbound dyes and manual sheet for the microarray. 
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Hereafter, the present invention will be described in more detail. 

The present invention provides a method for detecting or 
genotyping Mycoplasma and its related strains which is a major 
contamination source of cell lines and biological products and a human 
5 pathogen, comprising the following steps: 

a) if necessary, extracting nucleic acids from a sample such as 
cell lines, biological products or human tissue or serum; 

b) if necessary, amplifying target DNA of Acholeplasma, 
Mycoplasma and Ureaplasma strains among the extracted nucleic acids 

10 using more than one proper primers; 

c) hybridizing the amplified target DNA with probes having a 
sense or antisense or complementary sequences of genus-specific and 
species-specific oligonucleotides of Acholeplasma, Mycoplasma and 
Ureaplasma strains disclosed in Tables 2 and 3; and 

15 d) detecting signals generated from the hybridization reaction. 

From the detected signals in the step d), the existence of 
Mycoplasma and its related strains in the sample can be predicted. 

The present inventors carried out a sequence analysis of ITS 
regions of many Acholeplasma, Mycoplasma and Ureaplasma strains to 
20 obtain genus-specific and species-specific oligonucleotides for detecting 
Mycoplasma and its related stains which can be a basis of developing a 
specific and sensitive hybridization assay. Also, the present inventors 
newly analyzed ITS sequences of newly found 6 Mycoplasma strains, 
which makes it possible to design probes capable of detecting more 
25 various Mycoplasma and its related strains. 

Table 1 discloses ITS sequences of newly analyzed 6 strains 
among target sequences for detecting Mycoplasma strains, which 
correspond to SEQ ID Nos. 1 to 6. In the present invention, the probes 
for detecting Mycoplasma strains were designed based on the multiple 
30 alignment of ITS sequences of Mycoplasma. 

FIGS. 1 and 2 show multiple sequence alignments of ITS regions 

8 
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of Mycoplasma, Acholeplasma and Ureaplasma for selecting genus- 
specific and species-specific probes of Mycoplasma and its related 
strains. Genus-specific oligonucleotides of Mycoplasma and 
Ureaplasma were designed from conservative sequence region 
5 indicated by a box in FIGS. 1a to If. Species-specific oligonucleotides 
of Mycoplasma and Ureaplasma were designed from polymorphic 
sequence region outside the box in FIGS, la to If. Genus-specific 
oligonucleotides of Acholeplasma were designed from conservative 
sequence region indicated by a box in FIGS. 2a to 2c. Species-specific 

10 oligonucleotides of Acholeplasma were designed from polymorphic 
sequence region outside the box in FIGS. 2a to 2c. 

In step b) of the present invention, the target DNA of 
Acholeplasma, Mycoplasma and Ureaplasma strains were amplified 
using more than one pair of proper primers. FIG. 3 shows PGR 

15 amplification of ITS target sequences of Mycoplasma and its related 
strains using a primer pair, MP16SF-2 and MP23SR-2. In FIG. 3, 1 is a 
PGR product of M arginini, 2 is a PGR product of M. arthritidis, 3 is a 
PGR product of M. fermentans, 4 is a PGR product of M. hominis, 5 is a 
PGR product of M. hyorhinis, 6 is a PGR product of M. neurolyticum, 7 is 

20 a PGR product of M. opalescens, 8 is a PGR product of M. orale, 9 is a 
PGR product of M. pirum, 10 is a PGR product of M. penetrans, 11 is a 
PGR product of M pulmonis, 12 is a PGR product of M. salivarium, 13 is 
a PGR product of M. cloacale, 14 is a PGR product of M. falconis, 15 is a 
PGR product of M. faucium, 16 is a PGR product of M hyosynoviae, 17 

25 is a PGR product of M. maris, 18 is a PGR product of M primatum, 19 is 
a PGR product of M. spermatophilum, 20 is a PGR product of M. 
synoviae, 21 is a PGR product of M. pneumoniae, 22 is a PGR product 
of M. genitalium, 23 is a PGR product of M. bovis, 24 is a PGR product 
of U. urealyticum, 25 is a PGR product of A. laidlawii. 

30 In step c) of the present invention, the amplified target DNA were 

hybridized with probes for detecting Mycoplasma and its related strains. 
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Preferably, the probes may be a combination of more tlian one probes 
capable of simultaneously detecting many Mycoplasma and its related 
strains from a single sample. Practically, the probes are optimized to 
simultaneously hybridize with multiple target DMAs of Mycoplasma and 
5 its related strains under the same hybridization and washing conditions. 

The present invention provides a microarray comprising a set of 
probes for detecting Mycoplasma and its related strains, which can 
simultaneously detect many Mycoplasma and its related strains from a 
single sample with a single experiment. 

10 In the present invention, the term 'probe' means a single- 

stranded oligonucleotide having a sequence complementary to target 
DNA of Mycoplasma, Acholeplasma and Ureaplasma. The probe may 
have a sense, antisense or complementary sequence of SEQ ID Nos. 
disclosed in this specification as long as it can hybridize with one of 

15 double strands of target DNA. The oligonucleotide may be 
ribonucleotide (RNA), deoxynucleotide (DNA), peptide nucleic acid 
(PNA) or locked nucleic acid (LNA), and contain modified nucleotides 
such as Inosine only if it does not change their hybridization 
characteristics. Preferably, the genus-specific oligonucleotides for 

20 detecting Mycoplasma, Acholeplasma and Ureaplasma may have a 
base sequence of SEQ ID Nos. 7 to 27. Preferably, the species-specific 
oligonucleotides for detecting Mycoplasma, Acholeplasma and 
Ureaplasma may have a base sequence of SEQ ID Nos. 28 to 133. 

FIG. 4 shows a microarray comprising probes for detecting 

25 genotypes of Mycoplasma and its related strains as a set on a support. 
In FIG. 4, each species name and SEQ IN Nos. are described which 
correspond to individual probes. The terms 'MP-C and 'AP-C mean 
Mycoplasma and Ureaplasma genus and Acholeplasma genus. FIG. 4 
is no more than an example of probe compartment of the present 

30 invention, so compartment and layout of each probe can be varied. 

In the present invention, newly analyzed ITS sequences of 6 

10 
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Mycoplasma strains as a target DNA for detecting Mycoplasma and its 
related strains are as shown in Table 1. The genus-specific 
oligonucleotides for detecting Mycoplasma, Acholeplasma and 
Ureaplasma used in the present invention are as shown in Table 2. The 
5 species-specific oligonucleotides for detecting Mycoplasma, 
Acholeplasma and Ureaplasma used in the present invention are as 
shown in Table 3. 



[Table 1 ] 





Sequence 


SEQIDNO. 


Mibavis 


TTCTACaaAaTJCACTTO ICTTTIATCACTAIAAAAAAAAia ACTTATAmAAAAT 

TACTAGACCTATATTTATTTATAMCGTCATQGCTTTTATTAATAGGTCAAAAGCTA 

TATATCTAGTmQ AS AG A^C ATTC TC TC ATATG TTC TTIQ AAAACTG AATAQ TAA^ 

ATATTTTTCGATATTTACAACG ACATCAAAAA1CAAATTAATGG TTAATTTC TTTTG 

ATIC^AI^^IAAGTCATATTTAATAIGATICATTGAAAICICTT^^ 

lAAM^TAACJWrAATAOQAAAATACTACTTriAAATAAYiaAAQAQT^^ 

ATGC 


1 




CTICTACGQ AQTACAATTCTCAC TG TTATGG AATTAAATTTG TATCCAQTTTTQAGA 
GAACTTTCTCTCAATmGTlcnTQAWACTGAftTATAGACATTOAAATCAATAAA 
TTA^TATTTCAAAIQ TTTAQATCAACC TATAG AATATICAAQACATATACAAAAATA 
GQTCATACTTATATTTATAAMACT 




MfalconUt 


CTTTCTACGGAdGTACAACTTCTOTTATGGAAIAATATTTOTATCCJViTITra 
ACTAACICTCTITIiaTTCTITllAAAACTGAATATCG^^ 

AATATTICAAAGTTIAaA'ICAACXrTATAaAAIACAAAAATATAaACAACAATAGdT 
CATACAACAAACATAACAAAACAACT 




ULfaucktfit 


QAATCGTQGCnCGASACTAAAAQ TTATCQAAAAACATCQ TATCC AG TTTTG AGA 
GAACTAAACTTCKICTTTIGTTCTTIGAAAACTGAAIATAGACATTGAAAATTAAA 
AAATTAATftrrrC AAAG TTTAQATCAACC TATAB AATAC AAAAIC AATACAATAOG 
1CAA1ACTATACAATTGCAlAACAAAAAATACTATTAAACAA|BAlAA<iAQTTTT1G 

GIGGATGCAATTGTA 


4 




G TC GGG ATQG ATCACC TC C TTTCTACG GAG TAC AAAC AlAC ATTCAAATTTTG AC T 
GAAIG TTATTAACCTTATTTTnCACTASGCCTTTTTAATATATTTTO TTAIG TCACT 
TTIATGGCCT/VWVGTCTTATATCTAGTITIGAIiABGACAICCICICTAATTGTTC^ 
TIOAAAACTGAATAfiTAAATTTTTlGAlATITAlCAACnAlCATClAAATi^ 
AAGlV^AATTTGrnAGATTICAlCGAGATAa ICATTTTAMAAAATBATTCATPfi AA 
ATQTCrnAAAATACACAICAAMCAAACAAICTATACAAW 


5 


MisyncviBe 


1CCTTACG QAQTACATrAATTTTACAAAASQCATTnTATTAACTD AAAQCTTTTAQ 
AQAAAAATTCTAAAAGCGGTTGTGTATCQCTTmTrGCCTTGGGCTATTGTATTTA 
G TTTTQ AG AG AAC AAC:C TC1C TTAAAATTGT TC TTTQ AAAAC TAAATAQ TAATAAA 
GAIATTACAACGACATCAAAAATATAAATTAATTAAGGXTAATnG TTTTGATACOG 
AC TITAAATIAT1G AATAA1AATTTATTAAAATG1CITIG AATACATCAIAAC^ 
1AA(:AA1AGGA[:ATATTCATJVTAfV:TTTTAAAAAAGT 


6 



11 



PCT/KR2005/000147 
RO/KR 14.05.2005 



[Table 2] 



Geous 


Probe 


Sequence 


SEQ ID NO 






TTGTTTQAAAACTBA 
RWTCTrrVAAAACTBRATWN 


7 


Ji7> Br^imntf Nf. snnrtttais 
fBUClum, li/f, hominis 

IV. sativatiutft 


MPJCA1 


MW1YG lllCCAGTTTTGAGAlG 
TTTAOATCAACCTAIAGAAIA 


9 
10 


tJf. bovis^ lis. fenftentmis 

/If. primatum^ . 

fjf. spenftotophituift, 

iV/m a^tiVwiat^ 


MP-CB1 
II/IP-CB2 
IV1PCB3 
IV1PCB4 


n TATYTAQTTTTGAGAQRRCA 
WWIRATTYATTRAAATG TCTT 
GG KYAATTTC TTIWG AT 
R ATATTTAC AMCQ IMC AYC : 


11 
12 
13 
14 


W, muris, W. peiietraas 
It, ureatyticum 


IMP-CC1 
MPCC2 


CC ICCTnCTATGGGAG 1AM A 
CGGATICIArrTAB TTTTGAjQ 


15 
16 


IS. lieurotyticum, 
Jlf. puttftonis 


IWP-CDl 
MP-CD2 
MP-CD3 


lAAAATAlB ATACXITTAAKATA 
GTATYYAGTTT1GAAAG 
CTTQCCAAWTAGWTWT 


17 
18 
19 


Af. petuwtottto^ 


MP-CE1 
IVIPCE2 


AWACR ACAATCTTTCTAG TTC 
AATAAGTTAC TAA.GGQCTTAT 


20 

21 


Achot^ptosTfta 


AP^P1 
AP-CA1 
AP-CA2 
AP^A3 
AP-CB1 
pAP-CB2 


TCATCATATTCAGTTTTG 
G GGCC IR TAGC TCAGYTGQ TT 
AQAQCHCWCGCYTGATAAQCQ 
WQ RG Q TCOATGG TTCRJ^e TCC 
TC ATCATATTC AG TTTTC ARR 
AG TC TTTG AA\AG TAS ATAAA 


22 
23 
24 

25 
2S 
27 



12 
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[Table 3] 



Species 


Probe 


Sequence 


SEQ ID NO. 




MP-argl 
MP-arg2 


AGATTATATCATACAATAQA 
QAGTACATAAATGTTATCGAft 


28 
29 


AT. ofihrmt^-fyufiiaft 


MP-Alf1 
MP-arf2 
MP^rf3 


TQAAa CCCG ATG G TG GCTTCG 
TGAGAQAACTAA^CTTCTCTC 
G M TAC A^TCAATACAATA 


30 
31 
32 


ilfa fBTiytdx £nri s- 


MP4er1 
MP4ei2 
MP<4er3 
MP4ef4 
MP-fei5 


ATO 1AC lATTAACTIATnCAC 
lACAAMGAG'nACTmTMA 
TTTTTATGQGTC TAAACCTTT 
G AAC A^TATTTTTTTCTC TC A 
ATAACA^ACTATAACAATAQQ 


^ 

34 
35 
36 
37 


JIf. homiiila 


MP-liQml 
MP-^tim2 
MP-|it)m3 


ATTTATCTC TCGGTICTTT 
ATATTTATATTTTATAAQACA 
ATTC ATATATTAATTAATATT 


38 
39 
40 




MP-hyd 
MP-liyt^ 
MP-tiyoft 
MP^yo4 
MP-hyo5 
MP-[iyo6 
MP-hyoT 
MP-liyoB 


G A^TASCAAATAACAATATG ATT 
CGGAQTACATTAG TCTTAATT 
TTACATAATCQAT1CGTG1CT 
AGCTilAAQTTClCAATrATA 
TTCATATTTATTATTTCAACQ 
AACG ATC TTTTTTATA^CCG A 
TTAAATTTCTAAAATAGATTA 
AGAtATTTATC TTTAGC AATA 


41 
42 
43 
44 
45 
46 
47 
48 


Jl#. acuratyUtUitn 


MP-neu1 
MP-rieii2 
MP neii3 


GQ TTATTATGGQCTTCCTA 
GG TTATTTAAAAA,TCC TTTTA 
TAATTTTTTCTTTC TAATTAA 


49 
50 
51 


Hi. tspaleaCBn^ 


MP>DF»1 
MP-D|(»2 
MP-o|cia3 
MP-opft4 
MP-Df»S 
MP-OFaa6 


CATCATAATGTiW:CAA1AC 
ACAAAAAICATTATrrriAAt 

tttaatciattattMcctttt 

TTATQlGCTrni TTTTIATB G 
TATQG ICIACAAAGCTTATAT 
GATAAAAAACAATCATAAATT 


52 
53 

sn 

65 
56 
57 


19* orate 


MP-oml 
MP-oia2 
MP-^onoS 


C ATAAATAQ TTAATGGC TC A 
ATAGAGACAAATACAA^AACA 
GG TCAAftAATACTTATACG TA 


58 
59 
GO 


JW. pbvm 


MP-pirt 
MP-pii2 
MP-plr3 
MPHa4i4 
MPH3li5 


TAGTTC TTIG TG TG AATAACA 
CTTTATACACCTTATtACAAT 
lAAAATOCAATTIAAATa T1A 
GCAAATTTGATQ1CAACATTT 
AATTAATCTCICCIATTACTT 


61 
62 
63 
64 
65 
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MP-pii6 

MP-pi^7 
MP-piiS 


TTAAAG TAG TAG AG ATQQ TIC 
C AAATA1CAAATGC TAA1GG A 
ATGC TAA1GG ATA1CAAAAAA 


66 
67 
68 




MP-penI 
IV1P-pen2 
MP-|iieii3 
IVIP-peti4 
MP-penS 
MP~pcri6 


AAGAGTAAGTICTAPGICG 
CATTAAA^SCTAAQ TAACAAAT 

ICC TAAAC TQAAATTTATCT 
TTATATAAG AG TAAG TIC JAG 
ATTTTTC TC TCAAQATAGT1C 

TC TAATCATACTTO TTATTTT 


69 

70 
71 
72 
73 
74 


Af. pidiftonta 


MP-pull 
MP-PUI2 
MP-pjl3 
IVIP-pul4 
MP-pulS 
MP-puie 
MP-PUI7 
lUlP-pulS 


AATTTTTG A1CCGAG TCATT 
CATTTTTCTAICAATAa TTAT 
TATO TOTATCTTQCCAATTA/Q 
TTCTATCTTTCAAAACAAATA 
TATAAATTAATATGATAACG T 
TC ATC AAAATC TAAAATTTTT 
AAAAATAAAATAG ATACC TTA 
AAATAAATT1CAACAATAGGA 


75 
76 
77 
78 
79 
80 
81 
82 


M. aativariuifl 


mp-srh 


TAATGG ATTIAATTTTCG 1G 
TA1CAAATCAATATAATATTT 


83 
84 


Af. ctoocole 


MP-clOl 
MP-cloB 


AGTACAAT1CTCACTGTTA1G 
TAGAATATTCAAGACATATAC 


85 
8B 


Af. tfsrfCDfifs 


MP-ToH 
MP-fal2 
MP-fot3 


GAG TACAAC TTCTG TTATQ 
AGAATACAAAAATATAGACAA 
ATTGAAAAATTATTAATTAAT 


87 
88 

89 


Af. hyosyiicviae 


MP-tiyosI 
MP-liyos2 


C TAG ACTAAAG TTAATC G TAC 
AATTAICAAATTAATATTTCA 


90 

91 


Af. ijnitis 


MP-mjil 
MP-niiJi2 
MP-rnjr3 
MP-niiJi4 


TATAGAAAAtCCCCCACATCA 
TATTAGAATATTTTAAATATT 
GATTATTACACCATATIAGAA 
liCAATAAACCIAAATAAAAAA 


92 
93 
94 
96 


Af. pihfiatam 


MP-pril 
MP-pri2 
MP-prl3 
IV1P-pri4 


GTABAC ATAACGCCAGC TA 
CAAACQTCTATCQCTTTTTAQ 
TCATQGG CTTTTAATAGQGTC 
AOCCCAAC ICCCATCAAAAAT 


96 

97 
98 
99 


Af. spertftatophiluift 


MP-spd 
MP^pe^ 
MP-SPB3 

MP-speS 


TTCATCGAGATAGTCATTTTA 
CAAACATACATTCAAAT1TT 
TTTTGACTGAATG TTATTAAC 
TTTG TTATC TCAC TTTTAT3Q 
AAAACAAACAAlCTAT/lCAAT 


100 
101 

1Q2 
103 
104 
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MP-syn1 


TTGGC TTGGG CTATTG TATT 


105 




lUP-^nS 
IMP-synS 
|HP^n4 


Q C3Q Q TTGTGTATCQCTTTTTT 
ACCTCTCTTAAAATTGTICTr 
CCGAGTTTAAATTAT1GAATA 


106 
107 
108 




MP-^n5 


CATCATAACAACATAACAATA 


109 




rviP-pne1 


G TAAATTAAACCC AAATCCC 


110 


Af. pneuDtonioB 


MP-pr>e2 
MP-FHW3 


ATC TTTAATAAAQ ATAAATAC 
C TAAACAAAACATC AAAATCC 


111 
112 




MP-|anB4 


AAAG AAC ATTTCCGC TTC TTT 


113 


t/f. genhaiiuin 


lUP'genI 
MP-gerfi 
IMP-gen^ 

MP-gen4 


CACCCCTTAATTTTTTCQQ 
AATOGAGnTnATTTfTTATTTA 
CCCAAA1CAA1G TTTBG 1C 1C 
CAACTAACACACTIQG 1CAQT 


114 
115 
116 
117 




MP-gen5 
MP-genB 


AGAATGTTTTTGAAPAGTTC 
TAGT1CCAAAAATAAATAGCA 


118 
119 


M. bavis 


|VIP-bov1 
MP-bovS 


TATAflCCAAAATTAAAAGACCTA 
G TCAIGGCTTTTATTAATAGG 


120 
121 




UP-urel 


CATTAAG TTGTCAGTGAA 


122 


U ureatyticum 


UP-ijr-ei2 
lJP-ule3 
lJP-ur«4 


TAATTTACG TACTAATAAe TQ 
TTTATTAAAATCCATATSAAT 
AAGCCAC TTTTTTAAAAATTT 


123 
124 
125 




UP-ureS 


CCA1AATAAT1AATT1ATTAT 


12B 




lJP-ur«6 


ATTATCAACAAATCTTTCTAA 


127 




AP-lai1 
AP-iai2 


AACACTTASCACAASATGAC 
CTT1CTAAGGAGAAAGGCTAA 


128 
129 




AP-lai3 


AIG AC TAG TAG TAAG TAG TAA 


130 


A laidlawii 


AP-!ai4 


Q TAS TAATATTC TC TAAATTT 


131 




AP-lai5 


TTAAAG TAATTTAAG TG TTTC 


132 




AP-lai6 


TAAA1GATGTCTGAAAAGAAA 


133 



* Mixed Base^ Code Name 



M:A + C, W:A + T, Y:C + T, R:A + G 
K:G + T, V:G + A + C, N:A + G + C + T 



Brief Description of the Drawings 

FIGS. 1a to 1f show multiple sequence alignments of each ITS 
region of Mycoplasma and Ureaplasma for selecting genus-specific 
10 probes. 

FIGS. 2a to 2g show multiple sequence alignments of each ITS 
region of Acholeplasma for selecting genus-specific probes. 

FIG. 3 shows a result of PGR amplification using primer pairs 
which can amplify ITS target sequences of many Mycoplasma and its 
15 related strains 

FIG. 4 shows a microarray comprising probes for detecting 
genotypes of Mycoplasma and its related strains as a set on a support. 



15 



PCT/KR2005/000147 
RO/KR 14.05.2005 

FIGS. 5a to 5k show results of image analysis of specific 
hybridization reaction of each probes for detecting genotypes of 
Mycoplasma and its related strains and results of numerical analysis 
calculated from pixel intensity. 

5 

Best mode for carrying out the Invention 

The present invention will be decribed in greater detail by means 
of following examples. The following examples are for illustrative 
purpose and are not intended to limit the scope of the invention. 

10 

Example 1: Incubation of Mycoplasma and its related strains and 
Isolation of Genomic DNA 

Total 25 kinds of strains, including 1 kind of Acholeplasma, 23 
kinds of Mycoplasma, and 1 kind of Ureaplasma were obtained from the 
15 American Type Culture Collection (ATCC). The strains were cultured in 
each culturing media under each culturing conditions according to 
manual provided by ATCC. From the cultured media, strain colonies 
were obtained with a white gold ear and input in ^.5m^ tube, 100,a^ of 
InstaGene matrix (Bio-Rad, USA) was added thereto and suspended, 
20 and reaction was performed at 56°C for 30 minutes in constant 
temperature bath. And then, the reactant was shook for 10 seconds, 
heated at 100°C for 8 min, shook again for 10 sec, centrifuged at 12,000 
rpm for 3 min, transferred to new tube, and freeze-stored at -20°C. 
The product was used as template DNA of PCR reaction. 
25 The strains used were as followed: 

Acholeplasma laidlawii (ATCC 25937) 

Mycoplasma arginini (ATCC 23838) 

Mycoplasma arthritidis (ATCC 19611) 

Mycoplasma bovis (ATCC 27368) 
30 Mycoplasma cloacale (ATCC 35276) 
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Mycoplasma falconis (ATCC 51 372) 
Mycoplasma faucium (ATCC 25293) 
Mycoplasma fermentans (ATCC 19989) 
Mycoplasma genitalium (ATCC 33530) 
Mycoplasma hominis (ATCC 231 14) 
Mycoplasma hyorhlnis (ATCC 17981) 
Mycoplasma hyosynoviae (ATCC 25591) 
Mycoplasma muris (ATCC 33757) 
Mycoplasma neurolyticum (ATCC 1 9988) 
Mycoplasma opalescens (ATCC 27921) 
Mycoplasma orale (ATCC 23714) 
Mycoplasma penetrans (ATCC 55252) 
Mycoplasma pirum (ATCC 25960) 
Mycoplasma pneumoniae (ATCC 15531) 
Mycoplasma primatum (ATCC 15497) 
Mycoplasma pulmonis (ATCC 14267) 
Mycoplasma saliva rium (ATCC 23064) 
Mycoplasma spermatophilum (ATCC 49695) 
Mycoplasma synovlae (ATCC 25204) 
Ureaplasma urealyticum (ATCC 27618) 

Example 2: Preparation of probes for detection of Mycoplasma and its 
related strains 

The probes used for detection of Mycoplasma and its related 
strains were selected based on a result of multiple alignment of ITS 
sequences of Mycoplasma, Acholeplasma and Ureaplasma. Among 
Mycoplasma and its related species, 16S rRNA sequences has high 
similarity of 74~97%, whereas ITS sequences has lower similarity of 
25.4~78.8% except for between M salivarium and M. hyosynoviae, and 
M. hominis and M. falconis. In other words, ITS contains a region more 
polymorphic than 16S rRNA which is useful for designing probes for 
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detection of Mycoplasma and its related strains. However, to 
complement specificity between M.salivarium and M. hyosynoviae, and 
M. hominis and M. falconis having a high ITS similarity, more restrictive 
and strict probes were designed. 
5 In the present invention, the oligonucleotide probes for detection 

of Mycoplasma and its related strains were prepared by synthesizing 15- 
25 bases of specific probe with 15 bases of dT spacer at 5' end. 
Probes for detection of Mycoplasma and its related strains are not 
restricted to the sequences disclosed in Tables 2 and 3 and any primer 
10 and probes comprising the sequences can be used in the present 
invention. 

1. Preparation of probes for detection of Mycoplasma and 
Ureaplasma 

15 ® Preparation of probes for genus-specific detection of 

Mycoplasma and Ureaplasma 

For genus-specific hybridization with all Mycoplasma and 
Ureaplasma genus, probes of SEQ ID Nos. 7 and 8 in Table 2 were 
designed from conserved sequences of ITS of Mycoplasma. Further, 

20 each Group-based conserved sequences targeted to Mycoplasma ITS 
were designed as follows. For detecting Group I (M arginins. M. 
arthritidls, M. cloacale, M. falconis, M. faucium, M. hominis, M. 
hyosynoviae, M. orale, M. salivahum), probes of SEQ ID Nos. 9 and 10 
were designed. For detecting Group n(M bovis. M. fermentans, M. 

25 opalescens, M. primatum, M. spermatophilum, M. synoviae), probes of 
SEQ ID Nos. 11, 12, 13 and 14 were designed. For detecting Group 
in(yw. muris, M. penetrans, U. urealyticum), probes of SEQ ID Nos. 15 
and 16 were designed. For detecting Group IV(M. neurolyticum, M. 
pulmonis), probes of SEQ ID Nos. 17, 18 and 19 were designed. For 

30 detecting Group V(M. genitalium, M. pirum, M. pneumoniae), probes of 
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SEQ ID Nos. 20 and 21 were designed. 

(2) Preparation of probes for species-specific detection of 
Mycoplasma and Ureaplasma 
5 For species-specific liybridization with each Mycoplasma and 

Ureaplasma species, 100 kind of probes of SEQ ID Nos. 28 to 127 in 
Table 3 were designed from species-specific sequences of ITS of 
Mycoplasma and Ureaplasma, which can detect 25 kind of Mycoplasma 
strains. 

10 

2. Preparation of probes for detection Acholeplasma 

® Preparation of genus-specific probes for detection 
Acholeplasma 

For genus-specific hybridization with all Acholeplasma genus, 
15 probes of SEQ ID No. 22 in Table 2 was designed from conserved 
sequences targeted to both of ITS1 and ITS2 of Acholeplasma. Further, 
each Group-based conserved sequences targeted to each 
Acholeplasma ITS1 and ITS2 were designed as follows. For Group I 
targeted to ITS1, probes of SEQ ID Nos. 23, 24 and 25 were designed. 
20 For Group n targeted to ITS2, probes of SEQ ID Nos. 26 and 27 were 
designed. 

(2) Preparation of species-specific probes for detection 
Acholeplasma 

25 For species-specific hybridization with each Acholeplasma 

species, probes of SEQ ID Nos. 128 to 133 in Table 3 were designed 
from species-specific sequences of ITS of Acholeplasma. 

Example 3: Preparation of target DNA 
30 1. Preparation of target DNA for detection of Mycoplasma and its 
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related strains 

For preparing target DNA for detection of Mycoplasma and its 
related strains, 187~290bp size of ITS regions were selectively amplified 
using 5'biotin-GTG(C/G)GG(A/C)TGGATCACCTCCT-3' (MP16SF-2) 
5 and 5'-biotin-GCATCCACCA(A/T)A(A/T)AC(C/T)CTT-3' (MP23SR-2), 
and 5'-biotin-AAAGTGGGCAATACCCAACGC-3' (M78) and 5'-biotin- 
CCACTGTGTGCCCTTTGTTCCT-3' (R34) which were biotin-labeled 
respectively (Tang et al., 2000.). To prepare genomic DMAs of 
Mycoplasma and its related strains isolated in Example 1, PGR were 

10 carried out using the above primers in the following conditions: 
denaturation at 94°C for 3 minutes, 30 cycles of amplification at 94°C for 
30 seconds, at 55°C for 2 minutes and at 72°C for 2 miniutes, and final 
extension at 72°C for 10 minutes. After the reaction, the reaction 
products were analyzed by ELECTROPHORESIS on a 2% agarose gel. 

15 FIG. 3 is an electrophoresis image taken after the PGR performed using 
primers capable to amplify ITS target sequences of several Mycoplasma. 

Example 4: Probe immobilization on support 

Among the probes prepared in Example 2, each representative 

20 probes for Mycoplasma, Acholeplasma and Urea plasma were selected. 
Each of the selected probes was transferred to 384-well microplate, 
diluted to a concentration of 50 pmole by adding spotting solution, and 
immobilized on a slide glass using a microarrayer (Cartesian 
Technologies, USA). In FIG 4, each probes for detection of 

25 Mycoplasma and its related strains correspond to SEQ ID Nos. 7, 28, 30, 
33, 38, 41, 49, 52, 58, 61, 69, 75, 83, 85, 87, 30, 90, 92, 96, 100, 105, 
110, 114, 120, 122, 22, 128, and 7 in order. Two spots of each kind of 
the probes were attached to the support and left in a slide box at room 
temperature for 24 hours or in a dry oven at 50 °C for about 5 hours to 

30 be fixed to the surface of the support. 
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Example 5: Unimmobilized probe washing 

The slide glass after the process in Example 4 was washed with 
a 0.2% SDS buffer solution and then distilled water at room temperature 
5 to remove unimmobilized probes. The washed slide glass was 
immersed In a sodium borohydride (NaBH4) solution for 5 minutes and 
then washed again at 100°C. Final washing with a 0.2% SDS solution 
and then distilled water was followed by centrifugation to fully dry the 
slide glass. 

10 

Example 6: Hybridization 

The biotin-labeled target products prepared in Example 3 were 
thermally treated to be denaturated into single strands and cooled to 4°C. 
A hybridization reaction solution containing 2M of the target products 
15 was prepared. This hybridization reaction solution was portioned on 
the slide glass after the process in Examples 4 and 5, and the slide 
glass was covered with a cover slip and reacted at 25°C for 1 hours. 

Example 7: Unhvbridized tart DNA washing 
20 TO WASH OUT UNHYBRIDIZED TARGET DMAS, THE COVER 

SLIP WAS REMOVED USING A 2X SSC WASHING SOLUTION 
(300MM NACL, 30MM NA-CITRATE, PH 7.0), AND THE SLIDE WAS 
WASHED WITH 2X SSC AND THEN 0.2X SSC, FOLLOWED BY 
CENTRIFUGATION TO FULLY DRY THE SLIDE GLASS. 

25 

Example 8: Staining and Result analysis 

To determine hybridization of PCR products and probes, Cy5- 
streptavidin or Cy3-streptavidin (Amersham pharmacia biotech, USA) 
was diluted with 6x SSC and BSA (Bovine Serum Albumin), about 
30 of dilutes was portioned on slide glass, and the slide glass was covered 
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with a cover slip to block light and reacted at 50°C for about 20 minutes. 
After the reaction, the cover slip was removed using a 2X SSC solution, 
and the slide was washed with 2X SSC and then 0.2X SSC. The 
hybridized result was scanned using a non-confocal laser scanner 
5 (GenePix 4000 A, Axon instruments, U.S.A.) and analyzed by image 
analysis. 

FIG. 5 shows results of image analysis of specific hybridization 
reaction of each probes for detecting genotypes of representative 11 

10 kinds of Mycoplasma and its related strains and results of numerical 
analysis calculated from pixel intensity. 

FIG. 5a shows results of hybridization reaction of genus-specific 
probe (SEQ ID No. 7) and species-specific probe (SEQ ID No. 85) of M. 
cloacale. FIG. 5b shows results of hybridization reaction of genus- 

15 specific probe (SEQ ID No. 7) and species-specific probe (SEQ ID No. 
87) of M. falconis. FIG. 5c shows results of hybridization reaction of 
genus-specific probe (SEQ ID No. 7) and species-specific probe (SEQ 
ID No. 90) of M. hyosynoviae. FIG. 5d shows results of hybridization 
reaction of genus-specific probe (SEQ ID No. 7) and species-specific 

20 probe (SEQ ID No. 49) of M neurolyticum. FIG. 5e shows results of 
hybridization reaction of genus-specific probe (SEQ ID No. 7) and 
species-specific probe (SEQ ID No. 52) of M. opafescens. FIG. 5f 
shows results of hybridization reaction of genus-specific probe (SEQ ID 
No. 7) and species-specific probe (SEQ ID No. 69) of M penetrans. 

25 FIG. 5g shows results of hybridization reaction of genus-specific probe 
(SEQ ID No. 7) and species-specific probe (SEQ ID No. 61) of M. pirum. 
FIG. 5h shows results of hybridization reaction of genus-specific probe 
(SEQ ID No. 7) and species-specific probe (SEQ ID No. 83) of M. 
salivarium. FIG. 5i shows results of hybridization reaction of genus- 

30 specific probe (SEQ ID No. 7) and species-specific probe (SEQ ID No. 
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100) of M. spermatophilum. FIG. 5j shows results of hybridization 
reaction of genus-specific probe (SEQ ID No. 7) and species-specific 
probe (SEQ ID No. 122) of U. urealyticum. FIG. 5k shows results of 
hybridization reaction of genus-specific probe (SEQ ID No. 22) and 
5 species-specific probe (SEQ ID No. 128) of yA. laidlawii. 

Industrial Applicability 

As described above, the present invention provides a rapid and 
accurate assay method capable of simultaneously detecting many 

10 Mycoplasma and its related strains from a single sample using a 
microarray comprising novel oligonucleotides for detecting Mycoplasma 
and its related strains which are known as a source of contamination of 
cell lines and biological products and human pathogenic. 

Also, the present invention provides an objective and credible 

15 assay method capable of tracing a contamination source for preventing 
expansion of infective Mycoplasma and its related strains and controlling 
a contamination of Mycoplasma against biological products and stem 
cells or cord blood cells which are useful for gene therapy and cell 
therapy. 

20 Further, the present invention provides very specific and sensitive 

hybridization assay for detecting Mycoplasma and its related strains 
using oligonucleotide probes designed based on sequence analysis of 
ITS region of many Mycoplasma Strains. 
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What is claimed is: 

1. An ITS (Internal transcribed spacer) target DNA for 
genotyping Mycoplasma strains, comprising any one sequence selected 

5 from SEQ ID Nos. 1 to 6. 

2. An oligonucleotide for genus-specific genotyping of Mycoplasma 
and Ureaplasma strains, comprising any one sequence selected from 
SEQ ID Nos. 7 to 21 or its complementary sequence. 

10 

3. An oligonucleotide for species-specific genotyping of Mycoplasma 
and Ureaplasma strains, comprising any one sequence selected from 
SEQ ID Nos. 28 to 127 or its complementary sequence. 

15 4. An oligonucleotide for genus-specific genotyping of Acholeplasma 
strains, comprising any one sequence selected from SEQ ID Nos. 22 to 
27 or its complementary sequence. 

5. An oligonucleotide for species-specific genotyping of 
20 Acholeplasma strains, comprising any one sequence selected from SEQ 

ID Nos. 128 to 133 or its complementary sequence. 

6. A microarray comprising more than one oligonucleotide selected 
from genus-specific and species-specific oligonucleotides for genotyping 

25 Mycoplasma, Acholeplasma and Ureaplasma strains according to any 
one from claims 2 to 5 as probes attached on a support. 

7. The microarray according to claim 6, wherein the probes are any 
one selected from a group consisting of DNA, RNA, PNA, LNA and HNA. 

30 

8. The microarray according to claim 6, wherein the support is any 

25 
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one selected from a group consisting of slide glass, plastic, membrane, 
semiconductlve chip, silicon and gel. 

9. A method for detecting Mycoplasma strains, comprising the 
following steps: 

a) extracting nucleic acids from a sample; 

b) amplifying target DNA among the extracted nucleic acids; 

c) hybridizing the amplified target DNA with probes of the 
microarray according to claim 6; and 

d) detecting signals generated from the hybridization reaction. 

10. A kit for diagnosing Mycoplasma infection, comprising more than 
one oligonucleotide selected from genus-specific and species-specific 
oligonucleotides for genotyping Acholeplasma, Mycoplasma and 
Ureaplasma strains according to any one from claims 2 to 5. 
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Abstract of the Invention 

The present invention relates to a method for detecting 
Mycoplasma and its related strains which are source of contamination of 
cell lines and biological products and human pathogenic. More 
particularly, the present invention relates to genus-specific and species- 
specific oligonucleotides for genotyping of Mycoplasma, Acholeplasm 
and Ureaplasma strains, microarray comprising the oligonucleotides, 
and method for detection of species using the microarray. 

As described above, the present invention provides a rapid and 
accurate assay method capable of simultaneously detecting many 
Mycoplasma and its related strains from a single sample using a 
microarray comprising novel oligonucleotides for detecting Mycoplasma 
and its related strains which are known as a source of contamination of 
cell lines and biological products and human pathogenic. Further, the 
present invention provides an objective and credible assay method 
capable of tracing a contamination source for preventing expansion of 
infective Mycoplasma and its related strains and controlling a 
contamination of Mycoplasma against biological products and stem cells 
or cord blood cells which are useful for gene therapy and cell therapy. 
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J^.fiyoeyj7ovi9& A-TT ATCAAATTAATATTTOAA 

i^. CI ^ a tf& — ^TT AA A AT ATT A ATA TT C A A A A- 



TTAGATCAACCT AT A» ATAC A A 1 73 

iTTTAehTChACXTTATAC3KATACAA 153 

STTTAQhTChACXTTATAGKATACAA 15D 

3TTTAGhTOhAa>-ATAG!^ATATTT 141 

ITTTA»TGhAOC7rATA»ATAT AT 1 53 

AAT^TTAGhTOhAOarATAGf^ATAlTC 154 

nTTAQhTChAGCTATA»ATATTC 17B 

VTTTAQhTChACXJTATACKATATTC 1 SB 
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FIG. Ic 

half is 

if. i>fittf&ac^f99 




M.Am a 



TTATTAATAS6TCAAA. AeCTA 
TT~TAATAGBSTa33 AGCTT 
I 1 1 I I (ATaSSTCTAArtaCTT 

T ATaanzr/CAAAacT 

TT — TTATaaCCTAAAJ^TCT 
OCT TTTTTTQCCTTOQ QCTAT ' 

ATCTTCrnSAMJCTGUJ'AGrrAA^^ 

-TB 1 1 LTi I laAArtjera^ATAgTAWwrA 1 1 1 1 1 

IWIIUIK II 



TTUTCTCAT 1*4 
■TTCTCTCrr i4.a 

CAT n-^a 
-T luiuiui I -\za 




-m 1 1 C I I l a rtAA^cnraftATAenrAAA — ^rmrripinKnrMi 

TraTTCrrraAAAJCT AAATA OTA A 



CCA-nCAAAAATTTAA IM Ili m Wl ■ l U ■ ■ l i U W^F 

TTAAA — TTAAA' 

— ATT^TTQAT 

TAAi luM TTAAf— ^«uwu ■ la d ■ ■ JN 

— ATA^^ATTAATTA 



r-CATCWeT A«3TCATATTTA- SO 

r-CATCaABA AAAICATATTAA- 2S1 

bTCATATTAA- ZSO 
'-CATCQAQATAAAAAACMmCATAAA 238 
-TJ^fiTCifrTTTAAA 270 
W^SeiT— TAMTTAT-IBAA- »3 



if. M^xnr/se 




ATACACATCTAAA ACTAACAACAATAaBA 304 

TAQM3ATCrTAA ACTAA^-AOAATASBa 313 

TACACWrCATMM AMTTATAACMATAeeA 30O 

TMMiraHrnhMbTAQA— TCATAAC MTATMOMTASBA 295 



FIG. Id 
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UnUCI T I CrATmBAGTM:* ITTTAGAlTATTACAmTATTAGAATATTTTAAATATT 6D 
UU IU:i 1 1 C I A TQBfflBTilCA IT A AAGCT h NSTAA CAM TAT TAG A TAT ATT S2 



UiaUm I lU-KEBttaTAAA rTTTTAAT— TTACGTACrAATAAG TCTACATTTT S3 



if. utmmiyt i^ijm 



TCaTBT M:TTT-TTATACSAAAACa3X:ACATCAATA AACCTAA ATAA AAAA TTATTT T 1 5 

TQTFrACrnATTAAAAAAATCCTAAJCTGMATTTATCTCATGTTATATAAf^GrAAGr 1 12 
TATTAAAAlDCATATBAATAf AACECMJriTTTTAAAAATTTT TAA AAATTEATAT 1 09 



tf, ttrmm/yf Jam 



IT Tt3GQ GBBAIIUIAI I lAIHTT TTUB* SAT A -T ITTCTCTC* T DAT ACTT- 
TCTAGQ CQBATICTATTTAmTTTGAQ^ 3AT— TITTCrCTGAAtMTAGTT- 



TICmxuainjU^ HTTATrc^CT^^ ]65 
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FIG. le 
M.fiuiMonis 
if. nouraiyticum 



CTAC&BAGrACAAAACKTTTTTTrAGAATTiarArTTT ^TCTATCWlTACSTTAT- 54 

CTAI^SAGTACACATACI^TCTTATTiUUTTTGGrTATTTAAJUUT^^ GO 



-AGAAAGTCCTTATGTGTA 



AAAAA(H3TTATTATGG&— iXraCQMAIUS TmBTATCTACnTTTGUilGA HT 114 



•ir ^* -M- ****** 4- -* 4 -A^-U- **■ ** ** * * * * 



jr. HeoroiytiCiM 



-TCTTTCAAA ^ACAAATA- 



-fiTTCTTTAAAAACrGAATAGQATAT IS 



AATTniTCTlTCTA ATTAATAAATCITTrAATATATTCTTTGAAAACTGAATAGCftAAT 1 74 

* * **it^m* «***'M**<«*<**** ** 



Jf. nmfmoni^ 



AAATTAATAlGATAACGrCATCAAAATG;TAAAATTTTTQ^TGCQAGICATTTTTTAACAA £15 
--ATTGAAATmAATTTCATAATAnTCAACMCGACATTACAACACC^^ 232 

*:** *■ -dHb** it 4 « * * .* * 



M. ijottro/jrticum 



TTT-GTTAAAAAAT- 



■AAAATAiaATACCTTAABnATACACATCAAAAA— ATAAAT 265 



TTTTATTOfiACAGnAGCl TAAMTAfifcTilCCTrAfiATATAl AAATCTAAAACAATAGSC 292 



•**#**«^^****** 4 444 4444 444 



FIG. If 



m.senftttiium 
M.pirvm 



AACATTTCCGC ^nCHTCAAAACrfGA AAAGGMMnPCmCIAGnO :a 205 

AATBrTTTTBAAOMSnCTTTCAAAACTSa fcAACBMJ^-HJ I ICIA BTTC :A \TS 

AST AGAGITGG nCTTTSAAAACTM ATACfcACAMTCmCT^glTC ngnSTG 235 



M. pi rum 



AA— TAAATA0CAAA05 ATGAATAC- 



MTUGITACTAAGBGCrrATEST 252 
AAAATAAATACCAAAGQ ATCAATAC MrAAGTTACTAAIBBCnATE 5T 234 

AAT AACftCAAAT ATCAA A113C i AATG6AT ATCA AA |uUlTAJSSiTAClAAa3BCITATI^ 2S5 

4* *-4i4* 4 4* *-*44**4*<-^h4»*4-*4 * 4*4**4*- 



FIG. 2a 

A. Ja/efirtr^J^ 



FIG. 2b 

A. rn-irffluw / 
A. M/Ap# ; 



tajtffwfi 7 
A. aeul f t 

A.Ao^fam f 



FIG. 2c 



A. JBfafmrff 
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AAACAATTCrCTAAT 
TAi^CA.TTCrCTAAAT 
TAATATTCfCTAAAT ITGtraiGLTMTGMSnTlDP 



TTAQilATDUhW«(CjlTT^ ^ICftlOkTmOKGnnEF /GGATrTTIXTrG- 



8B 

11Q 



QfcQACrUAATOIGAnCMAC! ICQ 
AAGAdT ' SS 



-t**-*+4 •+•■*♦-*-« ■*» •« 



CTA 

TAG 

TIA 



KxuUdI Bi IUm»l UUX I UM 9 WMMilliHI n li 



155 

13:1 
122 



TmAAa£imBn»iHjrn:M6n>«fi:Ma^^ 2Z7 



at 

172 



GIAA— TATTCTCTAMT nei TCAICMIAf rUAfiTTTTGMA aiCITAA^^ASTMT 



GCAMGMTTCTGTAA 
— AiA6M.ATTTCf rOL-T n 



TnG|T1»lC»TATTimm^TTTGNBM3liCTTAA 115 

S4. 



fCAltATAtrCAGnrrGMEHlSICTIIG- 



A. /mfUf/mtr// 
A . oca J t 

A, BjaniJmm 
A. modicum 



-■ TAAGTGTT70^A»A(3 JlMGMhBrCriTfiUJUim^JIBArAKA 1GA1 

A^TTBGrTTmAAia AITXAATj^ hBICTTTCUJUIBTJIGATMA mTlTTCTBAA i 



IQTCTGAAA- laO 
II- ITS 
ISO 

AAGTAill13%TCrTT6AAAAGrAG^TA^TTCr^^ 143 
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M 14 15 1< 17 U » 28 21 » 23 24 25 C M 
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FIG. 4 



MP-e 
t71 


M. srginiiv 
[2B] 


[30] 


M. ferjnentans 
[33] 


M fiominis 
[38] 


[41] 


[49] 


[52] 


M. ara/e 


M..pinfm 
[Bl] 


Af, pisnetran^ 
[B9] 


M. pufmohis 
175] 


[93] 


[B51 


[B7] 


[30] 


AT. Ayo'isyAovfsff 
[901 


M. muris 
[92] 


[96] 


[100] 


[105] 


[1101 


[114:] 


[120] 


U. ure'atytKum 
[122] 






AP-C 
[22] 


[1201 


MP-C 
[7] 



*[ ] corresponds to SEQ ID No's of Tables 2 and 3. 
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